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The inclusion criteria were as follows: (1) atypical mycobacterium infection based on positive sputum analysis or culture results, (2) availability of CT scan images, and (3) presence of sputum analyses. The exclusion criteria were immunodeficiency, history of treatment, a time gap of more than 15 days between CT scan and sputum analysis and presence of concomitant pulmonary diseases affecting CT scan results. Chest CT scan was carried out in the supine position in deep respiration from lung apices to the lung bases (2-mm collimation at 10 mm intervals) with scan parameters of 120 kvp3, 200 mA, and scan duration of 3 s.
The association between CT scan findings of pulmonary infection caused by atypical mycobacteria and bacillus count on sputum samples was examined. The grading of sputum culture and analysis is described in Tables 1 and 2.
Data analysis was performed using Chi-square and ANOVA tests in SPSS (version 24.0) software [Statistical Procedures for Social Sciences; Chicago, Illinois, USA]. P < 0.05 was considered statistically significant.
results
Among 50 patients, the results of smear grading were as follows: smear grade <1+ (n, 12); smear 1+ (n, 16); smear 2+ (n, 8); and smear 3+ (n, 14). The most common species included Mycobacterium simiae, Mycobacterium chelonae, Mycobacterium kansasii, Mycobacterium intracellulare, Mycobacterium avium, Mycobacterium abscessus, and Mycobacterium branderi (n, 21, 9, 7, 6, 4, 2, and 1, respectively).
The most common CT scan finding was nodule diameter <5 mm, while the most uncommon findings were pneumothorax and pleural effusion. In subjects with smear 3+, nodule diameter smaller than 5 mm and bronchiectasis were the most common findings. In addition, the mean number of involved lobes with bronchiectasis and consolidation, in smear 3+ patients was increased. The most uncommon findings in smear 3+ patients were pneumothorax and pleural effusion [ Figure 1 ].
Patients with nodule diameter <5 mm in the right lung had significantly higher rates of smear 1+, 2+, and 3+ (P = 0.010) [ Figure 2 ].
The frequency of smear 3+ was significantly higher in patients with bronchiectasis the right lung (P = 0.043). The frequency of smear 3+ was significantly higher in patients with pleural thickening in the left lung (P = 0.038). In addition, the culture results showed a greater cavity diameter in 3+ and 4+ patients (P = 0.001) [ Figure 3 ].
dIscussIon
The purpose of this study was to determine the association between CT scan findings of pulmonary infection caused by atypical mycobacteria and bacillus count in sputum samples. The results demonstrated that nodule diameter smaller than 5 mm in the right lung, right lung bronchiectasis, and pleural thickening in the left lung were related to sputum sample analysis and culture data. The increased number of involved lobes with bronchiectasis and pleural thickening can result in the prompt diagnosis of patients with higher smear and culture grading. In this regard, a cross-sectional study by Moore [16] on 40 patients revealed that CT scan findings in smear-positive cases included bronchiectasis, nodular lesions, and inferior lobe involvement, similar to our study. In addition, Marras et al. [17] in 2013 reported that among 70 patients with pulmonary infection caused by atypical mycobacteria, 88%, 63%, and 50% had nodules, cavities, and bronchiectasis in CT scan, respectively; however, the rates were lower in our study, possibly due to some methodological differences.
In addition, a study by Lee et al. [15] showed that among 369 patients with and without immunodeficiency, bronchiectasis, ill-defined nodules, and opacity were the most common findings in both groups. Based on the results, nodules with cavity and opacity larger than 2 cm were more common in patients with immunodeficiency. Moreover, Bolursaz et al. [21] in a study on 95 patients with Mycobacterium tuberculosis revealed a significant association between positive smear and upper lobe nodule and cavity in CT scans, while lobar collapse and lymphadenopathy were related to negative smears. Similar results were reported in atypical mycobacterial cases in our study regarding the cavity and nodule.
The most common finding of the present study was nodule diameter <5 mm, followed by bronchiectasis; these findings can help diagnose pulmonary infections caused by atypical mycobacteria more effectively. In addition, increased the involvement of lobes with bronchiectasis can improve prompt diagnosis in patients with higher smear and culture grading. Nevertheless, further studies with a larger sample size can provide more evidence to substantiate the findings.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest. 
